Methionine is an important amino acid which acts not only as a substrate for protein elongation but also as the initiator of protein synthesis. The genes of the met regulon, which consists of 10 biosynthetic genes (metA, metB, metC, metE, metF, metH, metK, metL, metQ, and metX), two regulatory genes (metU and metR), and the methionyl tRNA synthetase gene (metG), are scattered throughout the chromosome (3). The only linked genes are metK and metX at 63.6 min, metE and metR at 86.3 min, and the metJBLF gene cluster at 89 min (20). metBL form the only met operon.
We used the eight-enzyme restriction map of the entire E. coli K-12 chromosome (13) and restriction maps of the cloned and sequenced methionine genes and neighboring loci to assign their locations to the relevant part of the physical map of the chromosome (Fig. 1 ).
(i) metA and metH genes at 91 min. Preliminary descriptions of the gene organization in the metA-metH region have been reported previously (4, 18) . The metA and metH genes are located within 8.5 kbp of each other (Fig. 1A) . We also located rrfE (encoding 5S rRNA), the aceBAK operon (encoding malate synthase, isocitrate lyase, and isocitrate dehydrogenase kinase/dehydrogenase, respectively), icOR (encoding isocitrate lyase regulator), lysC (encoding aspartokinase III), andpgi (encoding phosphoglucose isomerase).
The rrfE, metA, aceBAK, metH, and pgi genes are transcribed in the same direction as the DNA replication fork, whereas icOR and lysC are transcribed in the opposite direction (Fig. 1A) . With two exceptions, all the sites in the published sequences of this region (18) match with those in the map of Kohara et al. (13) . There are four very close PvuII sites in aceA (22) (Fig. 1A) and only one in the map of Kohara et al., while metH contains three BglI sites rather than the two reported in the physical map (Fig. 1A) . rrfE is part of the rmE ribosomal RNA operon, which has not been completely sequenced. There is a 20% inversion (INrmD-rmE) in strain W3110, and the inversion point in rmE has been located to between 4,289 and 4,290 kbp (4) . The next-closest gene topgi isxylE (xylose-proton symport) (8) , which is located about 3 kbp downstream. The entire 14.5-kbp region between rrfE and metH has been sequenced, and in addition to the genes rrfE, metA, aceBAK, iclR, and metH, there are three unidentified open reading frames. Two of these lie between rrfE and metA and would encode polypeptides of 147 and 127 amino acids (14) . The third open reading frame is in the aceK-iclR intergenic region (12) . This open reading frame overlaps the last 51 nucleotides of aceK and would encode a polypeptide of 69 kDa. Downstream of lysC (6) sor genes (sorCDFBAE) for the transport and metabolism of L-sorbose are located between aceB andpgi (27, 33, 34) . The sor genes have been located in E. coli EC3132 at 91.2 min, 3.3 kbp downstream of metH, and are transcribed in a counterclockwise direction (31) . E. coli K-12 is sorbose negative (34) , and the restriction maps of the two strains deviate between an EcoRV site 1.9 kbp downstream of metH and a BamHI site 1.0 kbp upstream of lysC (31) . Probing of E. coli K-12 with sor gene probes gave negative results, suggesting that these genes have replaced original K-12 DNA in EC3132 (31) . Sequence comparisons (18) suggest that E. coli and S. typhimurium have the same gene order in the metA-metH region, in agreement with P22 mapping studies (2, 32) .
Whereas the aceK-iciR intergenic region is 2,381 bp in E. coli, the corresponding region for S. typhimurium is only 420 bp (12) .
(ii) The meUBLF cluster at 89 min. The nucleotide sequence of the entire metJBLF gene cluster and its flanking regions (5,794 bp) has been determined (for a review, see reference 23). In addition, the genes priA (primosomal protein replication factor Y) and cytR (cyt repressor) (19, 30) , which are downstream of metj, and katG (catalase HP1) (29) , which is downstream of metF, have been assigned to the map (Fig. 1B) . The next-closest gene to katG is ppc, some 12 kbp downstream (29) , while the next-closest gene to cytR isglpK (13 In Salmonella typhimurium, the gene order metJBLFkatG is conserved (15, 28) ; however, whereas the distance between metBL and metF is 348 bp in E. coli, there is at least 4.8 kbp between metBL and metF in S. typhimurium (10, 28) .
(iii) metC at 65 min. metC is located in a gene-sparse region (3) . The genes exbB and exbD (regulating uptake of enterochelin) are transcribed divergently from metC (11) (Fig. 1C) (iv) metE, metR, metK, metX, metG, and metQ. Detailed maps of the metE region have already been published, and the gene order is hemC-cya-dapF-uvrD-corA-pldA-recQp1dB-metE-udp (1, 21) . It should be noted that the location of metE is slightly different from that reported in the E. coli physical map (13) , lying at 3,690 kbp rather than at 3,703 kbp ( Table 1 ). The methionine activator gene, metR, is transcribed divergently from metE, with a complex 236 bp regulatory region lying between the genes (16) .
The two S-adenosylmethionine transferase genes, metK and metX, were located within 4 kbp of each other at 63.6 min in the order speA-metK-metX-speC (26) . Another gene, gshB, has been located in this region in the order speABmetK-gshB-speC (9), and metK was located at 3,100 kbp (25) .
The gene encoding methionine tRNA synthetase, metG, which maps at 48.5 min, has been located between 2,202 to There is, therefore, no gap between these sequences as detailed in Fig. 1 . The metF-katG intergenic region is 328 bp rather than >436 bp, and the intergenic HindIII-EcoRI fragment is 20 bp and not 220 bp. A continuous sequence of 8,542 bp from katG to metJ is therefore available.
